Objective: The purpose of this work was to develop and test an instrument that will identify the factors that facilitate childhood obesity and monitor the environmental changes and family behavior modi®cations associated with weight loss. Design and methods:The relevant factors that affect obesity and weight loss in children were divided into four scales: activity level, stimulus exposure, eating related to hunger, and eating style. We designed a questionnaire to be completed by the parents of the obese child aged 6 ± 11 years. Scores accumulated were calculated separately for each member of the family. Higher numerical scores re¯ected less appropriate eating patterns. The questionnaire reliability (test ± retest), internal consistency and ability to discriminate obese vs normal-weight children's behaviors was tested using a pilot population of 40 mothers not enrolled in a formal weight loss program. The questionnaire reliability (parents' report and spouse report) and predictive validity was tested using a selective population: 60 parents of obese children enrolled in a clinical intervention intended to treat childhood obesity with an environmental approach vs a dietary approach. Results: The content validity of the questionnaire was evaluated by a team of ten experts. Cronbach's a was calculated to test internal consistency. Mean r was 0.83. Pearson's correlation coef®cients were computed between test and retest scores for individual items and for the total score, and ranged from 0.78 to 0.90 (median 0.84) (P`0.01 for all). Total score test ± retest r was 0.85 (P`0.01). The total family score was also higher in the families with an obese child compared to families with a normal-weight child, P`0.01. No signi®cant differences were noted between parent report and spouse report scores. The construct validity of the questionnaire was also supported by its high sensitivity to weight loss treatment. Weight loss in the child correlated highly with improvement in questionnaire score. Conclusions: The Family Activity and Eating Habits Questionnaire is reliable and internally consistent, and it is useful as an optional tool for planning an intervention program for childhood obesity. Descriptors: Family Activity and Eating Habits Questionnaire; childhood obesity
Introduction
Childhood obesity has signi®cant immediate and long-term implications (Must et al, 1992; Pi Sunyer, 1993; Mossberg, 1989) . The medical literature is replete with studies of obesity-enhancing behaviors in children. These include eating in response to stimuli other than hunger; leisure time spent in sedentary manner; excess availability to unsuitable foods and environmental modeling of poor eating behavior (Wadden, 1992; Epstein, 1996; Wardle, 1996) . The majority of authors agree that obesity would be limited if children were to eat only when hungry (Wadden, 1992; Epstein, 1996) . Most nonproductive food intake occurs for reasons other than hunger: boredom, stress, social pressure, etc. To limit these opportunities, it was suggested that eating should take place in the dining room only, from a proper plate, while sitting, that the child not be engaged in any other activity while eating, and that children should eat only when hungry.
The presence and availability of unsuitable foods in the home is one of the main obstacles faced by obese children who are trying to lose weight. Barnstable et al (1986) note that the single best predictor of weight loss in an adult behavior modi®cation program was the change in food consumption. Increased awareness of health-promoting nutrition and stimulus control techniques are intended to limit the individual's exposure to food and thus prevent incidental eating (Wadden, 1992) .
Sedentary lifestyle is one of the factors associated with the increased prevalence of obesity in modern society (Klesges et al, 1990) .
Leisure time is an important determinant in children's weight balance. A linear relationship exists between the hours of daily television viewing and childhood obesity owing to the more sedentary life-style encouraged by watching television and the greater exposure of the viewer to advertisements promoting food products (Dietz & Gortmaker 1985) . Increasing physical activity is one of the important factors in weight loss programs (Wadden, 1992; Epstein, 1996) .
Studies have shown that children's eating habits and food choices are largely in¯uenced by their environment (Crockett & Sims, 1995) and that the family plays an important role in both the development and prevention of weight problems in children (Epstein et al, 1994 (Epstein et al, , 1996 . It is the parent's role to maximize the family's health by controlling the quality and pattern of the food environment and imparting appropriate eating habits and activity patterns. The parents should offer a variety of healthful foods, oversee the planning and assembly of meals, and set the schedule for meals and snacks; however, they should not restrict the amount of food the child eats during meals (Smiciklas-Wright and D'Augelli, 1978; Crockett et al, 1988) .
Parents also in¯uence eating behavior through modeling. The social learning theory views learning as a reciprocal interaction between the individual's environment, cognitive process and behavior. This theory places a large emphasis on modeling or observational learning from signi®cant others in one's social environment. One does not have to, but can, learn through personal reinforcement (Bandura, 1997 ). Children's poor health behaviours can be corrected by changing speci®c environmental determinants; for example, by promoting new role models for healthy eating, exposing children to healthier foods and snacks, in¯uencing parental food selection and providing opportunities for physical activity.
Directing attention to the family, inducing change in the house and placing the responsibility for the recommended changes on the parents rather than on the child himaherself will improve the outcome of the therapeutic interventions (Nader et al, 1992; Satter, 1996; Golan et al, 1998) . To do so, an adequate instrument that can identify speci®c behaviors and attitudes, as well as monitor improvement in parents' and children's eating patterns is needed.
Our review of the research literature yielded several instruments for assessing eating patterns (Schlundt & Zimering, 1988; Schlundt & Johnson, 1990; Archer et al, 1991) . None however, monitors the parents' and the child's eating patterns or the house rules for eating behaviors. The purpose of this work was to develop and test an instrument that will identify factors that facilitate obesity and monitor the environmental changes and family behavior modi®ca-tions associated with weight loss. These are important in developing a family-based program for obese children that emphasizes environmental control.
Method and results

Item selection and construction
The relevant literature was reviewed to identify factors that affect obesity and weight loss in children (Wadden, 1992; Allison, 1995; Bouchard, 1991; Crockett et al, 1988; Dietz, 1993; Epstein, 1996; Klesges et al, 1986; Locard et al, 1992) . These were divided into four scales: activity level, stimulus exposure, eating related to hunger, and eating style. We then designed a questionnaire using these scales for completion by one of the parents of an obese child aged 6 ±11 years. The items refer to the responding parent, hisaher spouse, and the obese child, as follows: The items and the wording were based on the literature (Allison, 1995) .
Scoring
Scores were calculated separately for each member of the family. Items 11 ± 15 and 21 were included only in the child's score, and item 16 was included only in the parent's score. Each scale was rated and scored differently.
Responses to the ®rst scale were given in number of hours. These were summed for each item. A negative value was assigned for items 2 and 3Ðitems that presumably facilitate weight control. A positive value was assigned for items 1 and 4. The total of the four items was the score for this scale. Responses to the second scale were either quantitative measure (number of items circled) or frequency measure (using ®ve-point Likert Scale). The sum of responses for all eight items was the score for this scale. The third and fourth scales were also scored by summing the numbers circled for each item. Higher numerical scores re¯ected less appropriate eating patterns. The total score was considered an index of overall inappropriateness of eating patterns.
Content validity
Ten experts in epidemiology, pediatric medicine, internal medicine, health education, nutrition, psychology and sociology were recruited to evaluate the questionnaire content validity (completeness of criteria, clarity and suitability of scoring). All were informed about the objectives of the study and of the questionnaire. They were requested to complete the questionnaire on an individual basis, comment on the items and their relevance to the general population, and rate the importance of each item. They were also asked whether signi®cant factors had been omitted. The questionnaire was modi®ed according to the comments of the reviewers: eight questions were eliminated and the remainder were clari®ed and shortened. The questionnaire was administered again to test the wording and clarity of the ®nal version. It took the team members approximately 30 minutes to complete.
Studies objectives and design
Two studies were performed to test the questionnaire's clarity, reliability and validity. The ®rst study aimed to examine the questionnaire's clarity, test ±retest reliability and internal consistency, and the questionnaire's ability to discriminate obese vs normal-weight children's behaviors. Women shoppers were approached in a local supermarket. Only mothers of children aged 6 ± 11 years were enrolled. They were asked to choose one of their children, label the child as obese vs non-obese and answer the questionnaire relating to the child chosen. The children were subsequently weighed to verify their weight status. A total of 40 mothers were enrolled, 20 had an obese child ( ! 20% over desirable weight) and 20 had a normal child. Desirable weight of the children was based on the 50th centile weight for particular age, sex and height Family Activity and Eating Habits Questionnaire M Golan and A Weizman according to the National Center for Health Statistics growth charts (USA). All had similar sociodemographic characteristics. The second study tested the questionnaire's reliability (parent's report and spouse's report) and its predictive validity with a selective population. The questionnaire was administered to 60 parents of obese children enrolled in a clinical intervention intended to treat childhood obesity with an environmental approach vs dietary approach. The two interventions have been described in details elsewhere (Golan et al, 1998) . In brief, 60 obese children from the public school system of the middle-class town in central Israel were selected to participate in the 12-month program. Inclusion criteria were: age 6±11 years; weight greater than 20% over expected weight for age, height and sex; no history of psychiatric contact for children; both parents living at home, and parental agreement to meet all requirements of the study (check-ups, questionnaire, group sessions). The children were randomly assigned to the experimental intervention group (parents as sole agent of change) or to the conventional intervention group (children responsible for change). The two groups were matched for sex and age.
Experimental intervention: Only the parents participated in the group sessions. The children were not directly involved in the process of change and had no responsibility concerning this process. At the sessions, the parents were taught to alter the family's sedentary lifestyle, provide a prudent diet, decrease the family's exposure to food stimuli, apply behavioral modi®cations and practice relevant parenting skills. All instructions were oriented to the family system. Parents' role was to control the quality and pattern of the food environment but not to restrict the amount of food eaten.
Conventional intervention:
Only the children participated in the group sessions. Each child was prescribed a 6.3 MJad diet. During the sessions, they were taught how to follow a prudent diet, restrict calorie intake, increase exercise, control food stimuli, use of techniques in selfmonitoring, practice problem solving, cognitive restructuring and how to make use of social support. Individual counseling was offered when a child missed the group session or needed extra support. Weight loss was determined by deducting the ®nal percentage overweight (at 1 year) from the percentage overweight at baseline.
Internal consistency
To examine whether individual responses to each item are consistent with the remaining items on the scale, Cronbach's a was calculated to test internal consistency in the pilot population (40 subjects not enrolled in a formal weight loss program). Only the items with a signi®cant correlation (P`0.05) were retained; all others were omitted from the questionnaire. The coef®cient a was then computed for each subscale. Mean r was 0.83 (0.82, 0.78, 0.86, 0.88 for subscales 1 to 4), demonstrating that the questionnaire is internally consistent.
Test ± retest reliability
Test±retest reliability addresses the question of how consistent the answers are from one occasion to the next. The questionnaire was administered on two occasions, three weeks apart, to the pilot population described previously. Pearson correlation coef®cients were computed between test and retest scores for the individual items and for the total score, and ranged from 0.78 to 0.90 (median 0.84) (P`0.01 for all). Total score test±retest r was 0.85 (P`0.01). These ®ndings indicated that the questionnaire is reliable.
Concurrent validity
The concurrent validity examines the questionnaire's ability to discriminate obese vs normal-weight children's behaviors. This was assessed by comparing the questionnaire scoring of obese children vs nonobese children. All questionnaires were completed by the mothers, who were instructed to refer their answers to the child in question. We hypothesized that scores would be higher when referred to the obese child in comparison to the normal-weight children. Differences in eating and activity behaviors between the obese and normal-weight children were compared. The mean ( AE s.e.m.) scores for each scale in both groups are described in Table 1 . Scores of the obese children were signi®cantly higher than those for the normal-weight children (analyzed by t-tests for independent samples). The total family score (the sum of the parents' scores and the child score) was also higher in the families with an obese child, F(1,37) 11.5; P`0.01.
Correlation between self-report and spouse report Clinical intervention study was used for further validation tests. Sixty mothers and 60 fathers with an obese child completed the questionnaire before and after attending a cognitive-behavioral weight control intervention for child obesity.
Pearson's correlation coef®cients between the parent self-report and spouse report are presented in Table 2 . To assess the differences between the mother's and father's reports for each set of parents, one-way analysis of covariance with repeated measure (MANCOVA) was performed before and after the intervention. No signi®cant differences were noted for any of the scales.
Sensitivity to treatment results
The predictive validity refers to the extent to which the instrument successfully predicts response to treatment. The main purpose of the questionnaire was to monitor behavioral changes associated with weight loss. The questionnaire was administered to 60 families participating in a weight loss program for child obesity. Mean weight loss and change in questionnaire scores are presented in Table 3 . Children in the experimental intervention group lost more weight and performed greater change in the questionnaire scores compared to those in the conventional intervention group. Overall, the contribution of the different behavioral changes to the overweight reduction was similar in both groups (Fisher's Z transformation). Weight loss in the child correlated highly with improvement in questionnaire score, as shown in Table 4 . Multiple-step regression analysis showed that the behavioral changed explained 27% of the variance in overweight reduction. The construct validity of the questionnaire was supported by these tests as well.
Discussion
We developed the Family Activity and Eating Habits Questionnaire to monitor the environmental factors and family behaviors associated with weight gain and loss in children. Four main variables were monitored: change in sedentary life, change in exposure to stimulus in the environment, change in eating patterns, and the extent to which eating was related to hunger. All factors monitored are established as related to obesity and are addressed in most weight control programs (Wadden, 1992; Dietz, 1993; Epstein, 1996) . Since there is no`gold standard' for validating the questionnaire, its content validity was evaluated by an expert panel. Much emphasis was placed on eating pattern and on foods eaten between meals, which are important factors in childhood obesity. There are reports that fewer and fewer consumers sit down to eat the traditional`three square meals' a day.`Grazing', the continuous snacking or frequent light eating behavior is practiced by many consumers (Crockett & Sims, 1995) . In our clinical intervention described previously (Golan et al, 1998) multiple-step regression analysis showed that the behavioral changes explained 27% of the variance in overweight reduction. The main contribution was made by the elimination of eating between meals.
Eating patterns are environmentally reinforced. To correct inappropriate eating and activity habits that are associated with obesity, a microanalysis of eating is needed as well as information on food availability. In the past few years, several groups of investigators have developed situationally based approaches to the assessment of eating behavior. These questionnaires provide an important alternative to the more time-consuming diaries as a way to perform a microanalysis of eating. However, none of the questionnaire available in the literature assesses environmental factors as well as eating and activity habits of the family members and the interaction between parents and children concerning these habits (Allison, 1995) .
The unique quality of the suggested questionnaire is its ability to monitor environmental factors as well as individual eating and activity habits: the presence of inappropriate foods at the house, parental authority concerning meal patterns and house rules as well as ideas about children's eating habits and parental modeling of obesity-enhancing behaviors. It is a self-monitored questionnaire, simple to complete within half an hour.
The questionnaire is a useful instrument only if the participants respond truthfully, and not in the manner in which they believe the interviewer wishes them to respond, which is why the suggested questionnaire was designed to be a self-monitored questionnaire and each scale was prefaced with a`permissive' statement (Appendix I). This was designed to minimize the problem of potential affection on the behaviors being questioned. Still, self-monitoring questionnaires have the drawback of dif®culty in verifying the accuracy of the data. Thus, the subjects were properly motivated when the questionnaire was introduced. Nevertheless, it is impossible to prevent such error.
The Family Activity and Eating Habits Questionnaire was validated by multiple validation strategies that indicated that it is a reliable and appropriate assessment tool for planning family-based intervention programs. Two different populations were used. The ®rst study used pilot population of 40 mothers randomly selected at a local supermarket. None was enrolled in a formal weight loss program. The second study used a selective population: 60 parents of obese children enrolled in a clinical intervention intended to treat childhood obesity with an environmental approach vs a dietary approach. The questionnaire's reliability and validity were explored with both populations.
On the individual basis, our results indicated that the scores for the obese children were signi®cantly different from those of the normal-weight children. Regarding group performance, comparison of pre-and post-treatment scores in 60 families that underwent interventions for childhood obesity showed that positive changes in the child's eating behavior, less exposure of the child to food stimuli in the home and improved parental attitude towards the child's eating correlated with greater weight-loss. Moreover, the differences between the two interventions that were tested using weight loss as a major dependent variable were noted in the questionnaire scores. Although the correlation coef®cient was not signi®cant for the relationship between weight loss and change in activity level, the latter is one of the important variables that require attention in weight loss programs. Other investigators also failed to ®nd correlation between weight loss and change in activity level (Epstein et al, 1984; Graves et al, 1988; Nuutinen & Knip, 1992) . This might be due to dif®culties in monitoring physical activity. In our study parents found it P, probability of one-way ANCOVA for difference between groups in the measured changes. NS, not signi®cant. Our results show that the questionnaire is reliable and internally consistent, and that it is useful as an experimental tool as well as a clinical tool. As an experimental tool it can be used to collect information on the base rate of problem behaviors as well as to study the relationship between certain conditions and overweight.
As a clinical tool the questionnaire can be used by family practitioners as well as public health professionals to identify environmental factors that contribute to childhood obesity and help match treatments to problems rather than providing a single treatment package to all patients. It may contribute concepts when developing school-based prevention programs and is a useful tool for evaluating the impact of treatment on the behavioral problem at the individual level and for groups. However, further validation tests must be conducted on larger populations and in other languages to extend its use. Future research should attempt to discover more about patterns of eating in families from different ethnic groups and with older children.
In modern society, people often skip meals, do with snacks instead of proper meals or eat irregularly or depending on their mood. The following questions are related to the types of foods you and your family eat, and your eating behavior. (Circle appropriate items.)
5. How many of the following snacks are usually found in your home? Chitos, Pretzels, Potato Chips, Ruf¯es, Popcorn, Sunower seeds, Peanuts, Almonds, Pistasios, Nuts, Other. 20. How often do you customarily ask for or take a second helping? Mother: 0ÐNever 1ÐAlmost never 2ÐSome-times 3ÐFrequently 4ÐAlways Father: 0ÐNever 1ÐAlmost never 2ÐSome-times 3ÐFrequently 4ÐAlways Child: 0ÐNever 1ÐAlmost never 2ÐSome-times 3ÐFrequently 4ÐAlways
21. How often do you or your spouse eat with the child? Breakfast: 0ÐAlways 1ÐFrequently 2ÐSome-times 3ÐAlmost never 4ÐNever Lunch: 0ÐAlways 1ÐFrequently 2ÐSome-times 3ÐAlmost never 4ÐNever Afternoon snack: 0ÐAlways 1ÐFrequently 2Ð Sometimes 3ÐAlmost never 4ÐNever Dinner: 0ÐAlways 1ÐFrequently 2ÐSome-times 3ÐAlmost never 4ÐNever 
